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HEAT EXCHANGER DISTRIBUTOR FOR 
MULT I COMPONENT HEAT EXCHANGE FLUID 

Technical Field 

[0001] This invention relates to heat exchange using 

multicomponent heat exchange fluid such as 
multicomponent refrigerant fluid. 

Background Art 

[0002] In the practice of heat exchange wherein the 

heat exchange fluid comprises both a vapor phase and a 
liquid phase, it is important for the attainment of 
efficient heat exchange that the vapor and liquid 
phases of the heat exchange fluid flow through the heat 
exchanger with a substantially homogeneous flow. The 
issue of homogeneous flow and the problems resulting 
from substantial deviation from homogeneous flow are 
particularly important when the heat exchange fluid is 
a multicomponent heat exchange fluid, such as a 
multicomponent refrigerant fluid, which comprises two 
or more components having different boiling points. In 
such cases the two phase mixture is separated into a 
vapor phase and a liquid phase which are introduced 
separately and mixed in the heat exchanger. 
[0003] One phenomenon which results in deviations 

from homogeneous flow in a heat exchanger is flow 
reversal . If the vapor mass fraction of the heat 
exchange fluid is very low, the vapor velocity may be 
low and liquid may drain into the vapor inlet header 
and become trapped thereby removing this material from 
circulation in the heat exchange circuit. This problem 
of flow reversal may be addressed by increasing the 
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withdrawing mult i component heat exchange fluid from the 
main volume; and 

(C) a plurality of spaced dividers longitudinally 
oriented within the main volume, each of said dividers 
traversing substantially the entire hardway fin 
section . 

[00 08] As used herein the term "hardway fin" means a 
structure wherein the fins or corrugations are oriented 
perpendicular to the fluid flow thereby providing 
maximum resistance to the fluid flow. 

Brief Description of the Drawings 

[0009] Figure 1 is a cross sectional representation 

of one preferred embodiment of the invention. 
[0010] Figure 2 is a representation of one 

particularly preferred embodiment of a hardway/slotted 
bar distributor design for use in the practice of the 
invention . 

Detailed Description 

[0011] In general, the invention enables stable 

homogeneous flow of heat exchange fluid, even when the 
vapor mass fraction and the total mass velocity of the 
heat exchange fluid is low, by preventing lateral 
movement of vapor bubbles . 

[0012] The invention will be discussed in detail 

with reference to the Drawings. Referring now to 
Figure 1, heat exchanger distributor 1 comprises a main 
volume having a hardway fin section 2 which comprises 
hardway fins, and a main fin section 3 which comprises 
main fins such as serrated or perforated fins. Hardway 
fin section 2 may comprise one or two or more 
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and a liquid phase. The liquid phase is fed to the 
inlet header tank 7 wherein it is divided evenly 
between the layers of the heat exchanger. On entering 
a single layer the liquid phase flows into the liquid 
side of distributor bar 10. The liquid side of the 
distributor bar 10 is sealed against the vapor side 
from below, so it is impossible for liquid to drain 
into the vapor header tank via this route. Liquid is 
distributed within each layer by means of openings in 
the top of the liquid side of the distributor bar. 
Dividers 11 define a number of heat transfer 
subsections in the main volume in which the liquid flow 
is evenly distributed and mixed with the vapor phase to 
form a homogeneous two phase mixture . 
[0016] The vapor phase is fed to the vapor inlet 

header tank 5 and directed to distributor bar 10 via a 
section of plain fins. The local vapor velocity in the 
vapor side of distributor bar 10 is substantially 
higher than in the main volume so as to prevent liquid 
from draining back into the vapor inlet header. One 
method of achieving this is to use narrow slots on the 
vapor side of the distributor bar. Another method is 
to use a section of hardway fins with a fin height of 
about 0.2 inch, which is roughly half the height of a 
layer (0.375 inch). One arrangement for effecting this 
latter method is illustrated in Figure 2 wherein the 
vapor side 2 0 and liquid side 21 employ hardway fins 22 
and a slotted bar 23 for the flow of vapor 24 and 
liquid 25 respectively. Seal 26 is used to prevent 
liquid drainage. 

[0017] The vapor phase is fed evenly to each of the 

heat transfer subsections wherein it is mixed with the 
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